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Introduction 
Primary aortoenteric fistula (PAEF) is defined as a 
pathological communication between the native aorta, 
typically an abdominal aortic aneurysm (AAA) and 
any part of the intestinal canal; whereas the secondary 
aortoenteric fistula is a rare but well known complica- 
tion following aortic reconstructive surgery. Since the 
first description of PAEF, given by Sir Astley Cooper in 
1817, less than 230 cases have been reported world 
wide. 1 The incidence of PAEF complicating AAA 
varies between 0.1 and 0.8%, whereas the incidence of 
secondary fistulas varies between 0.4 and 2.4% .2,3 By 
1991 only 32 successful operations for PAEF had been 
reported. 4 Recently, we have treated two patients with 
PAEF. This paper reviews these cases together with 44 
other cases of PAEF published in the literature since 
1958. 
subsequently admitted in shock with severe GI bleed- 
ing. Gastroscopy disclosed granulation tissue on the 
posterior surface of the third part of duodenum. The 
intestinal lumen was found to be intimately adherent 
to the aorta t this site. Based on these findings the 
patient was immediately transferred to the vascular 
service at Rigshospitalet. On arrival he was cardio- 
vascularly stable. Clinical examination revealed a 10 
cm wide, tender AAA. Peripheral pulses were intact. 
CT-scanning with X-ray contrast confirmed a 10.5 cm 
wide infrarenal AAA (Fig. 1). It was noted that the 
Case 1 
A 69-year-old white male was transferred with a 
suspected PAEF. Following surgery for a bleeding 
cerebral aneurysm 20 years earlier he had a left sided 
haemiplegia. Three years previously he was admitted 
on several occasions to the local hospital for minor 
episodes of gastrointestinal (GI) bleeding. Investiga- 
tions showed an AAA, diverticulosis coli and a small 
pyloric ulcer. No evidence of active bleeding could be 
found. Due to the patients poor general condition, the 
aneurysm was kept under observation. He was 
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Fig. 1. Case 1. A 69-year-old male. CT-scanning with X-ray contrast 
shows a 10 cm wide AAA. An intestinal oop is in close 
approximation to the anterior wall of the aneurysm. The arrow 
points out the contrast in the aorta reaching almost the intestinal 
lumen. There was no evidence of contrast leakage into the bowel. 
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contrast in the aortic lumen almost reached the 
intestinal lumen but there was no evidence leakage or 
rupture. 
During surgical exploration, the duodenum was 
found to be tightly adherent to the AAA. Following 
proximal and distal control the intestinal loops were 
dissected free of the aneurysm and a 3 mm wide 
fistula was found between the anterior wall of the 
AAA and the third part of duodenum. The duodenal 
defect was closed in two layers and the aneurysm 
replaced by a 16 mm PTFE (Goretex R) tube graft with 
an interposition omental flap. The patient received 
broad spectrum antibiotics as Cefuroxime 1.5g and 
Metronidazole 500 mg three times a da N starting 
intraoperatively. Cultures were negative and antibiot- 
ics were discontinued after 7 days. The postoperative 
course was uncomplicated and on day 7 he was 
transferred back to the local hospital. After 7 months 
he was well without episodes of GI bleeding or 
fever. 
Case 2 
A 71-year-old male was admitted to a local hospital in 
state of shock due to a sudden episode of upper GI 
bleeding. His condition stabilised after transfusion. 
During the previous 3 weeks he had complained of 
abdominal pain and dyspepsia. Clinical examination 
revealed a pulsatile abdominal mass, which was 
confirmed to be an infrarenal AAA by ultrasound 
examination. He was immediately transferred to the 
vascular service. On arrival, gastroscopic examination 
showed adherent clot in the plyorus. The entire 
duodenum was normal. CT-scanning revealed air 
bubbles in the wall of a 6 cm wide infrarenal AAA. 
Loops of small intestine were found in close relation to 
the anterior surface of aneurysm (Fig. 2). 
At laparotomy a loop of jejunum 15 cm from the 
ligament of Treitz was intimately attached to the 
aneurysm. After controlling the aorta proximally and 
distally, the fistula opening at this site was confirmed. 
The aneurysm was replaced by an in situ PTFE 
(Goretex R) graft and the intestinal opening closed in 
two layers as in the previous case. Gentamicin gelatin 
pads were placed along the graft and the retro- 
peritoneum closed over the prosthesis. Cefuroxime 1.5 
g, Metronidazole 500 mg and Gentamicine 100 mg 
were administered intravenously three times daily. 
Cultures from the aneurysm and the perianeurysmal 
fluid showed a growth of H. parainfluenza, non- 
haemolytic streptococcus, propionibacterium, and 
species of bactroids. Cefuroxime and Metronidazole 
Fig. 2 Case 2. A 71-year-old male. CT-scanning with X-ray contrast 
shows a 6 cm wide infrarenal AAA, with thrombus in the left 
anterior wall. Intestinal loops are seen in close approximation at this 
site. Arrows indicate air bubbles in the anterior aortic wall. 
were continued intravenously for 4 weeks, followed 
by Amoxicillin 750 mg orall)~ twice dail)~ for a further 
6 months. The patient was transferred to the local 
hospital on the 'ninth postoperative day in good 
health. At 9 months he is well without episodes of 
bleeding or fever. 
Review of Cases of Primary Aortoenteric Fistulas 
Clinical presentation 
In addition to the two presented cases, a Medline 
search from 1958 to 1993 revealed 44 cases of PAEF. 
The mean age of the 46 patients was 63 years (range: 
23-82). Male to female ratio was 8:2. GI bleeding was 
present in all the cases, however to a variable extent. 
Haematemesis of various grades from herald to severe 
bleeding was noted in 78% (n = 36) patients. Lower 
intestinal bleeding ranging from melena tofresh rectal 
bleeding was the presenting symptom in 50% (n = 23) 
of the case reports. In 28% (n = 13) patients combined 
upper and lower GI bleeding was observed. 
The initial bleeding episode commonly known as 
the "herald bleed", is often transient and self limiting; 
most probably due to spasm of the intestinal wall 
musculature as a response to sudden distention. 
Bleeding is further limited by hypotension and throm- 
bus formation. 4-6 These bouts of transient bleeding 
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Table 1. Clinical presentation of primary aortoenteric fistula in 46 
cases compiled from the literature 1958-93 
Symptoms No. patients 
(%) 
Haematemesis 36 (78%) 
Lower intestinal bleeding 23 (50%) 
Combined upper and lower intestinal bleeding 13 (28%) 
Triad of abdominal pain, palpable abdominal 13 (28%) 
mass and haemorrhage 
Fever or septicaemia 3 (7%) 
nostic value as illustrated in our two cases (Figs. I and 
2). Extraluminal gas in the periaortic region, in 
particular gas bubbles in the aortic wall, is highly 
suggestive of an infectious process, which in the 
presence of an AAA could be a PAEE Other diagnostic 
procedures uch as barium contrast and plain x-rays 
are time consuming, confusing and interfere with 
CT-scanning or aortography and are not 
recommended. 2° 
recur over a period of hours to weeks. 27 In about half 
of the cases the interval between the first bleed and 
subsequent exsanguinating haemorrhage was 6-24 h, 
as supported by other studies. 1'7-1° 
The triad of abdominal pain, AAA and gastro- 
intestinal bleeding is stated to be rare but was noted in 
28% .2 Despite communication between the bowel and 
aorta, fever or septicemia was rarely observed as a 
presenting symptom and was noted only in three (7%) 
patients. (Table 1) 
Diagnosis 
The diagnosis of PAEF was often difficult and made 
by excluding other and more common causes of GI 
bleeding. The decision to operate was based upon the 
knowledge of AAA and associated intestinal bleeding 
in 28 (64%) patients. In the remaining 16 (36%) it was 
the gastrointestinal bleeding of unknown origin that 
led to the coeliotomy. 
The choice of various diagnostic procedures was 
often decided by the clinical presentation. In patients 
presenting with herald bleeding, gastroduodeno- 
scopic examination was the preferred primary proce- 
dure. Definitive evidence of active bleeding from the 
primary fistula site was not reported in the reviewed 
cases. However, PAEF was suspected in patients with 
an AAA, in whom an erosion or granulation tissue 
distal to the second part of duodenum was 
observed. 3'4'1~-~5 Absence of a potential bleeding 
source in the stomach or first two parts of the 
duodenum was also considered a strong indication for 
laparotomy in the presence of an AAA. Primary 
findings of gastritis, duodenitis or peptic ulcer 
resulted in delayed surgical exploration, thus increas- 
5 14-17 ing the mortality. ' 
Aortography with the aim of demonstrating oozing 
into the intestinal lumen was attempted in 15, but was 
positive only in 2 (13%). ~8"~9 CT with X-ray contrast in 
clinically stable patients was of considerable diag- 
Pathology 
An associated AAA was found in 39 (85%) patients, 
atherosclerotic in 35 (76%), mycotic in three (6%) and 
cystic medial necrosis in one (2%) patient. In seven 
(15%) patients PAEF was not associated with an AAA. 
Any part of the gastrointestinal canal may be impli- 
cated, but the commonest ite of involvement was the 
duodenum, L2'7-9'26 which was implicated in 83% of 
the reviewed cases. In the remaining cases oesopha- 
gus, jejunum, ileum and sigmoid colon were found to 
be implicated. 
Bacterial cultures from the fistula were reported in 
only 15 cases; there were 10 positive and five negative 
culture reports. Salmonella was found in four cases. 
All those with positive cultures had an associated 
AAA (Table 2). In younger patients AE fistula forma- 
tion has been observed ue to tuberculous degenera- 
tion of the aortic wall, false aneurysms, idiopathic 
factors, 19 radiation trauma 21 and infiltrating 
tumours. 34 As in the present series the most common 
cause in older patients is an AAA. Less frequent 
causes of PAEF are severe atherosclerosis without 
5 , 6 AAA, benign Barret s ulcer of oesophagus, penetrat- 
9 26 ing duodenal ulcer, si7gm2oid diverticulitis and non 
7 specific inflammation. ' The exact mechanism of 
rupture of an AAA into the intestinal lumen is difficult 
to establish. However, considering the high incidence 
of infrarenal AAA that involves the 3rd and 4th part of 
duodenum, direct adhesion followed by progressive 
erosion due to continuous pulsatile pressure from the 
diseased aorta may lead to fistulisation. 4'8'17 
The role of infection in the pathogenesis of PAEF is 
not clean As with mycotic aneurysms it is difficult to 
establish whether infection is primary or secondary to 
the aneurysm formation. Calligaro et al. noted that 
25% of AAA resulting in PAEF were of mycotic 
origin. 1 Infection in these cases was secondary to 
either a previous invasive procedures or due to 
depressed immunocompetence. In the present series 
8% of AAA were of mycotic origin. In the 10 cases 
with positive cultures no predisposing factor could be 
Eur J Vasc Endovasc Surg Vol 12, July 1996 
8 A.H. Tareen and T. V. Schroeder 
traced. In a non aneurysmal atherosclerotic infrarenal 
aorta or in pseudoaneurysms the mechanism of 
fistulisation is even more obscure in the absence of any 
previous invasive procedure. An animal study by 
Busutill et al. established the role of low ~ade 
infection in the pathogenesis of secondary AEF s. 23 
However, this study does not address the possible 
mechanism of fistulization in PAEF. McIntyre et al. 
reported a unique case of PAEF developing in an 
atherosclerotic but non aneurysmal abdominal aorta, 
in which culture reports indicated infection by a non 
lactose fermenting bacteria unlike salmonella (Arizona 
Hinshawii). He suggests prompt institution of antibiot- 
ics in patients over 50 years of age with atherosclerosis 
or patients with previously implanted cardiac or 
vascular prosthesis who develop gastroenteritis 
because of Arizona species. B° 
Treatment 
Forty-four of 46 patients underwent surgical explora- 
tion. In two patients the diagnosis was made at 
postmortem and surgery was not performed ue to 
lack of suspicion or sudden exsanguination. PAEF was 
found during 41 explorations. In the remaining three 
patients the pathology was missed and irrelevant 
procedures as gastrectomy 9 or vagotomy with pylor- 
oplasty 24 were carried out. In the third patient surgery 
was abandoned ue to an erroneous suspicion of 
pancreatic ancerY This experience indicates that the 
only way to exclude an aortoenteric fistula in patients 
with AAA and GI bleeding, in which gastroduodeno- 
scopy does not reveal the source, may be to perform a 
laparotomy with complete mobilization of duodenum 
and any other part of the bowel adherent to the aorta. 
Aortic control at both ends is to be recommended 
before such exploration. 
Of the 41 patients in whom the correct diagnosis 
was made, six (15%) died intraoperatively. In 35 
patients surgical reconstruction was completed: 26 
(74%) insitu graft replacement, four (12%) axillo 
bifemoral bypass and five (14%) were treated by direct 
closure of the aortic defect with a prosthetic patch or 
by aneurysmoraphy. Extra anatomic bypass was used 
mainly in cases with evidence of gross contamination. 
In younger patients with normal ooking aorta and in 
absence of gross contamination, simple closure of the 
aorta and the intestine has been advocated, 19 and 
performed in five cases in the present series with 
reasonable success (Table 2). Depending upon the size 
of fistula and the extent of bowel damage the 
intestinal opening was simply closed in two layers in 
Table 2. Surgical treatment and perioperative mortality in 41 
patients with primary aortoenteric fistula in whom correct 
diagnosis was made at the time of surgery 
Surgical procedure No. patients Perioperative d aths 
Exploration 6 6 (100%) 
In situ aortic reconstruction 26 4 (15%) 
Axillo bifemoral 4 2 (50%) 
reconstruction 
Simple closure 5 1 (20%) 
29 (83%) cases, while in five (14%) cases resection of 
necrotic bowel was followed by end to end anastomo- 
sis. In one (3%) case a colostomy was performed. 
Interpositioning of viable tissue like omentum or 
peritoneum has been suggested in several papers, to 
prevent secondary fistula formation, which occurred 
in four cases in the present series. Due to lack of 
consistency in data presentation, the preventive value 
of tissue interposition could not be assessed. Broad 
spectrum antibiotics should be started intraoper- 
atively in all cases of PAEF and should be continued 
according to the sensitivity reports for months. Dis- 
continuation within 1 week may be considered if 
cultures do not show evidence of infection, as was the 
case in one of our patients. In addition to systemic 
antibiotics we recommend local application e.g. genta- 
micin colagen pads, as was practised in our two 
cases. 
Results 
In addition to the six patients who died intra- 
operatively another seven (17%) patients died in the 
perioperative period within 30 days, giving a total 
perioperative mortality of 35% (95% confidence inter- 
val: 18-48%). During a mean follow-up of 15 (1-96) 
months another six patients died. The cumulated 
survival rates after 1 and 3 years were 58% and 52%, 
respectively (Fig. 3). Deaths in the perioperative 
period were all related to the fistula and were caused 
by sepsis, bleeding with secondary coagulopathy 
and/or multi organ failure. Deaths after the first 
month were related to SAEF development in three 
(11%) patients and graft infection in one (4%). The 
remaining two patients died of unrelated causes. In 
addition, one patient developed SAEF after 12 
months, but survival a second operation and was alive 
for at least 12 months after the secondary procedure. B3
Thus the incidence of SAEF was 14% (4 cases) among 
28 patients urviving 1 month or more. 
Relating the result of bacterial culture to survival 
showed, that all five having negative cultures sur -  
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Fig. 3 Cumulated survival in 41 patients with primary aortoenteric 
fistula diagnosed at the time of reparative surgery. 
vived and had an adequate follow up. On the contrary, 
seven out of 10 having positive cultures or with 
evidence of gross contamination died of complications 
like sepsis, bleeding, intra vascular coagulopathy or 
multi organ failure. Three patients with Salmonella 
infection survived and were followed for a period of 
12 to 42 months (Table 3). 
Conclusion 
PAEF is a rare disease with a fatal outcome unless 
diagnosed and treated surgically. Only by placing 
PAEF high on the list of possible diagnosis may the 
condition be recognised in due time. Gastrointestinal 
bleeding in a patient with AAA is an important clue, 
particularly if gastroduodenoscopy reveals no lesion 
in the stomach and the first two parts of the 
duodenum. In situ graft replacement of the fistula 
carrying part of the aorta seems to be the safest 
procedure, though a substantial number of patients 
may be expected to develop secondary aortoenteric 
fistula. The perioperative and late mortality is high, 
particularly in those patients with positive bacterial 
cultures. 
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